Introduction {#sec1-1}
============

End stage renal disease (ESRD) is a serious health problem among children, especially among children aged \<2 years. It has particular features in terms of etiology and therapeutic modalities.\[[@ref1][@ref2]\] The management of infants with ESRD aims, on the one hand, at increasing patients' longevity and, on the other hand, at improving growth and life-quality.\[[@ref3][@ref4]\]

ESRD incidence among children is estimated at 5.5 new cases per million inhabitants per year in Europe, 10.6\[[@ref5]\] in Canada, and 4\[[@ref6]\] in Japan.\[[@ref7][@ref8]\] In developed countries, prognosis of pediatric ESRD has improved; most children can have access to chronic peritoneal dialysis (PD), Hemodialysis, or kidney transplantation. Conversely, in developing countries, ESRD is a serious cause of morbidity and mortality. Managing ESRD is particularly challenging due to patients late presentation, poor socioeconomic conditions, and inadequate health care infrastructure support. Data from developing countries are rare. Some data found in Nigerian series report an incidence of 4 cases/million inhabitants per year.\[[@ref9][@ref10]\]

In Tunisia, a single epidemiological study, in 1993, examined the ESRD epidemiological aspects,\[[@ref11]\] since then no data about ERSD among infants has ever been collected. The aim of our study was to describe ESRD etiologies and outcomes among Tunisian infants.

Methods {#sec1-2}
=======

This retrospective study included all infants with the ESRD diagnosis who presented to the Department of Pediatric Nephrology at Charles Nicolle Hospital in Tunis from January 1998 to December 2013. ESRD patients were defined as those who needed renal replacement therapy (RRT) to sustain life. We excluded foreign-born patients, those whose death occurred within a short time. Individual patient data included date of birth, gender, primary renal disease, starting RRT date, treatment modality at start of RRT, and important events such as death. Demographic data were collected from the National Statistics Institute records.

Results {#sec1-3}
=======

We studied 157 children with ESRD who were treated in the Pediatric Department at Charles Nicolle Hospital. The mean incidence was 4.25 cases/million children aged \<15 years. 24 children (15.2%) were infants; the sex ratio was equal to 2. The mean age of infants with ESRD at presentation was 8 months (range, 1--21 months). Consanguinity was found in 58% of the infants. A family history of chronic kidney disease was noticed in 8.3% of the infants. Growth retardation was observed in 54% of the patients. Laboratory findings were as follows: mean serum creatinine: 5.6 (3.1--9) mg/dl, mean blood urea nitrogen: 95 (18--243) mg/dl, and hemoglobin: 6 (3.5--12) g/dl. Hyponatremia was observed in 10 infants. Hypocalcemia was noticed in 13 infants and hyperphosphatemia in 20 infants \[[Table 1](#T1){ref-type="table"}\].

###### 

Patient\'s characteristics at presentation
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The main causes were congenital anomalies of the kidneys and urinary tract (CAKUT) (9 infants), inherited renal disease (9 infants), hemolytic and uremic syndrome (3 cases), and unknown origin (3 cases). Seventeen infants were treated with erythropoietin, and 9 infants received growth hormone. None of our patients had a feeding gastrostomy. All patients were treated by PD, all infants had double-cuff straight Tenckhoff catheter, 20 infants were treated with continuous ambulatory PD and 4 infants with automated PD; 17 infants had peritonitis. Mean follow-up time was 41.3 months (range, 1--210 months). The mortality rate was 28%. The leading death causes were cardiovascular diseases and infections.

Discussion {#sec1-4}
==========

This study presents ESRD etiology and outcome among Tunisian infants. To the best of our knowledge, none of the studies have so far focused exclusively on infants with ESRD and, therefore, our study adds new insights to ESRD etiologies and outcome among Tunisian infants. ERSD is rare in infants. It has particular characteristics in terms of etiology and therapeutic modalities. Over the last few years, an increasing pediatric ESRD incidence has been observed in Europe and North America.\[[@ref5][@ref12][@ref13]\] The rising incidence of RRT was attributed to the increase of dialysis provision to younger children by virtue of improvements in techniques for nutritional and dialysis support.

The male predominance noted in this study is similar to observations in many other reports. As in the other studies,\[[@ref12][@ref13][@ref14]\] male predominance is due to the higher proportion of males among patients with CAKUT.

In our series, growth retardation was noticed in 14 patients, but only 9 patients received growth hormone. None of our patients had a feeding gastrostomy. This is explained by poor socioeconomic conditions and expensive treatments.

In our study, CAKUT and inherited renal disease account for the majority of ESRD cases. Hemolytic uremic syndrome contributes to a lesser extent. Reports from Europe,\[[@ref12]\] Australia,\[[@ref12]\] Japan,\[[@ref8]\] Kuwait,\[[@ref15]\] Turkey,\[[@ref16]\] and the United States\[[@ref13]\] show that CAKUT are the leading causes of ESRD and are responsible for between 34% and 52% of ESRD cases among children; ESRD in younger children is mostly due to CAKUT. The high prevalence of inherited renal disease among infants in our study is attributed to the high proportion of consanguinity (58%). Environmental, ethnic, and other differences might explain the different occurrences of primary renal diseases in Europe and in other parts of the world as compared with our findings.

Access to chronic RRT has improved the ESRD outcome in developed countries.\[[@ref5][@ref13][@ref14]\] A Tunisian research dated 1997\[[@ref11]\] found that the therapeutic abstention rate attained 19%. In our study, all infants received RRT. PD was the treatment modality employed for all patients. The major complication in our series was peritonitis. A Korean study\[[@ref17]\] reported a frequency equal to 21.7% of peritonitis among infants undergoing PD. A British study\[[@ref18]\] published in 2010 reported that the peritonitis incidence was estimated at 66.66%.

Long-term survival rate for children with chronic RRT in developed countries is 79% at 10 years and 66% at 20 years.\[[@ref19][@ref20]\] However, within the Nigerian study, mortality affects 59% of children with ESRD.\[[@ref9]\] The mortality rate in our study was high. Major death causes identified in this study were infections, followed by cardiovascular causes as is reported in the literature.\[[@ref5][@ref19][@ref20]\]

Conclusion {#sec1-5}
==========

In Tunisia, management of children with ESRD has known progress in recent years; yet, mortality rate in infants with ESRD is high. The current high rate of mortality can be improved by earlier referral, better nutrition, family support, and enhanced access to treatment modalities.
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